and neuroticism). Models differed for octogenarians and centenarians. Decreased problemsolving ability was related to greater depressive symptoms among octogenarians. For centenarians, institutional residence and increased neurotic tendencies were related to greater depressive symptoms. Conclusion: Study findings demonstrate the need to examine a variety of factors which influence mental health in later life and to consider the unique contexts and differential experiences of octogenarians and centenarians. Copyright © 2010 S. Karger AG, Basel Understanding, assessing, and promoting mental health throughout life are important objectives; however, these aims take on added significance in late life. An estimated 20% of adults over the age of 55 experience clinical mental disorders such as depression and anxiety [1] . For older adults, mental health concerns are often undetected, concomitant with physical challenges, and ultimately go untreated [1] . These realities have significant
implications for day-to-day functioning, particularly among the oldest old. Diminished mental health or distress can lead to a decrease in health-promoting behaviors, as well as prohibit treatment of and/or exacerbate other medical conditions [2, 3] . Most troubling is the fact that older adults proportionately account for more suicides than expected based on population size, with suicide risk being highest among white males aged 85 and older [4] . To better understand mental health outcomes in later life, the current study examined the influence of cognition and personality on depressive symptoms in a unique sample of late life survivors, octogenarians and centenarians.
Mental health in later life is linked to individual differences, particularly indicators of cognition and functioning. As discussed by Boyd et al. [5] , cognition is often a key component in explanatory models of depression, and several studies point to a link between cognitive skills and problem-solving ability and mental health in later life [6] . Alexopoulos et al. [7] note that diminished executive functioning in particular may exacerbate geriatric depression and its treatment. The relation between cognition and mental health includes normative cognitive functioning and also extends to non-normative cognitive functioning. For instance, a study by Lee et al. [8] demonstrated a concomitant relationship between mild cognitive impairment and increased depressive symptoms in a sample of older adults. Prior research has found evidence for a relation between later life mental health and indicators of access and functioning, such as ethnicity, residential status, ability to perform activities of daily living, and subjective health [5, 9, 10] .
In addition to cognition and functional indicators, prior work has demonstrated a link between personality traits and mental health. Numerous studies link greater extraversion with positive mental health outcomes such as positive affect, whereas greater neuroticism tends to predict poorer mental health outcomes such as anxiety and negative affect [5] . Neurotic tendencies have been linked to older adults' recovery from depression [11] . In addition to an underlying mechanistic link, personality traits can more practically affect interpretation and reporting of affective and mental health symptoms, including 'over-reporting' by individuals compared to observers [12] .
The current literature has not fully addressed the differential experiences of individuals in very late life. Thus, the current study investigated the ability of cognition, personality, and selected demographic and functional indicators in examining depressive symptoms. A second aim was to examine possible differential influences varying between octogenarians and centenarians. Consistent with extant literature, institutional residence, increased neurotic tendencies, and diminished cognitive abilities were expected to account for greater depressive symptoms.
Methods

Participants
Participants were part of the most recent Georgia Centenarian Study data collection effort [13] . Due to the study emphasis, centenarians were disproportionately represented. Participants lived in private residences as well as nursing homes and assisted living facilities (see table 1 for sample characteristics). The current analyses utilize self-reported and performance-based assessments. Although participants were not screened for the presence of neurological or psychiatric illness, the current analyses focus on a subset of participants who scored 17 or greater on the Mini-Mental Status Exam (MMSE) [14] . A lower MMSE cutoff was chosen to allow for the increased prevalence of sensory impairment in this late life sample and to include participants who may have mild cognitive impairment [15] . Theoretically, this excluded individuals with likely cognitive impairment and practically for this study ensured that participants were subsequently interviewed on the mental health questions. Selecting from the total sample of 375 participants (88 octogenarians and 287 centenarians), the MMSE inclusion criteria yielded a subsample of 234 adults comprised of 76 octogenarians (mean: 84.25 years, SD: 2.816; range: 81-90) and 158 centenarians and near centenarians (mean: 99.82 years, SD: 1.72; range: 98-109). As noted in table 1 , centenarians and near centenarians were more likely to be female, living in a nursing or personal care home, and widowed.
Measures
Depressive Symptoms . Depressive symptoms were assessed by the Geriatric Depression Scale (short form) [16] which consists of 15 dichotomous items assessing the presence or absence of depressive symptoms during the past week. Higher scores indicate more depressive symptoms (possible range of 0-15; observed range of 0-10).
Demographics and Functional Indicators. Sex, residential status, and ethnicity were included in the analyses. Residential status was collapsed to distinguish private and institutional residence (i.e. personal care or nursing home). Perceived difficulty completing desired activities due to health troubles was assessed via a single 3-point Likert item ('not at all' = 2; 'a little or some' = 1; 'a great deal' = 0). Higher scores indicated less perceived difficulty. Interviewers assessed participants' ability to perform activities of daily living (ADLs) via the Direct Assessment of Functional Status [17] . Higher scores indicated better performance. Observed scores ranged from 9 to 81.
Cognition. Two indicators of cognitive functioning were chosen based on theory and examination of the relation between measures. Given prior work examining dedifferentiation of cognitive abilities in later life [18] , it was not surprising that correla-tions with this sample of the oldest old revealed that the majority of cognitive measures were highly related ( r = 0.50-79) including ability specific measures (e.g. verbal fluency) and global assessments of cognitive status. One exception was the Fuld Object Memory Exam recognition memory [19] , which demonstrated more modest correlations with the other cognitive assessments ( r = 0.25-45). Higher scores indicated a greater number of errors and observed scores ranged from 0 to 9. The second measure was selected due to the theoretical relation between the ability to function in everyday life and mental health. The Independent Living Scales [20] assesses the ability to generate solutions to 20 everyday problems (e.g. what would the respondents do if they 'unexpectedly lost 10 pounds within a month'). Each item was scored on a 3-point scale: inability to perform (0), some difficulty performing (1), or able to perform (2) (possible range = 0 to 40; observed range = 4-40).
Personality. Items from the NEO Five-Factor Inventory, a short form of the revised NEO Personality Inventory [21] , gauged personality trait endorsement on a 3-point scale (i.e. -1 = disagree, 0 = neutral, or 1 = agree). Given prior research relating extraversion and neuroticism with mental health, we focused on these scales. Observed scores ranged from -11 to 11 on extraversion and -12 to 10 on neuroticism ( ␣ = 0.74-0.89).
Overall, the two age subsamples differed in several respects. Octogenarians exhibited significantly better instrumental ADL performance, problem solving, and recognition memory, and endorsed more extraverted traits and fewer perceived difficulties due to health.
Results
Hierarchal regression analysis was employed to compare the ability of cognition, personality, and demographic and functional indicators in explaining depressive symptoms. Analyses were conducted separately by age group. Three blocks of predictors included: demographic and functional variables (i.e. age, residential status, sex, ethnicity, reported impediment due to perceived health difficulties, and objective activities of daily living rating), problem-solving ability and recognition memory and personality (i.e. extraversion and neuroticism). Analyses were conducted using SPSS version 15.0 and an ␣ level of 0.05 was adopted. Summaries of the regression analyses are presented in tables 2 and 3 . The models examining depressive symptoms among octogenarians and centenarians were quite dissimilar. For octogenarians, steps 1 (demographics and functional status) and 2 (cognition) added to the predictive ability of the model. Thus, the accepted model was step 2, which accounted for 38% of the explained variance. The only significant individual predictor was the Independent Living Scales, an indicator of problem-solving ability. Among octogenarians, decreased problem-solving ability was related to greater depressive symptomatology. The accepted model examining depressive symptoms among centenarians included steps 1 (demographics and functional status) and 3 (personality), and accounted for 27% of the explained variance. Significant individual predictors included residence (i.e. individuals in nursing or personal care homes reported a greater number of depressive symptoms) and neuroticism (i.e. greater neuroticism was related to greater depressive symptoms).
Discussion
The current study examined the influence of cognition and personality on depressive symptoms within two subsamples of octogenarians and centenarians. Analyses revealed different predictors across the two age groups, and neither cognition nor personality were consistent across models. For octogenarians, diminished cognitive problem-solving ability emerged as a significant predictor of depressive symptoms. For centenarians, living in a personal care or nursing home and greater neurotic tendencies were indicative of increased depressive symptomatology. Surprisingly, cognition did not emerge as a stronger predictor of depressive symptoms. The utility of cognition as a predictor may depend on the specific cognitive ability, skill, or risk factor assessed [22] . One hypothesis is that a threshold effect exists, such that the direct effects of cognition on mental health outcomes are evident only in cases of impairment (e.g. diminished ability to solve daily problems and coping deficiencies). Alternatively, perception of abilities may play a role in indirectly affecting mental health. Specifically, what is the older adult's expectation of change in abilities and at what level should they be for someone of their age and experience? For the octogenarians in our sample, the perception of waning cognitive abilities may have contributed to depressive symptoms. In comparison, for centenarians, the perception and appreciation of maintained abilities may have contributed to a more positive outlook. Finally, there may be a synergistic relationship between cognition and mental health. Diminished mental health could affect cognitive abilities, such as problem-solving ability, which in turn is an important resource in combating issues like depression.
Demographic and functional indicators played a small part in explaining mental health outcomes. The lack of findings related to ethnicity may be due to two factors. For one, the number of African American elders was relatively small. Second, consistent with prior work, residential status may be more explanatory than ethnicity [23] . Also consistent with prior research, institutional status was indicative of increased depressive symptoms for centenarians. Older adults' subjective rating of health impediments and objective ADL ratings played no role above and beyond other predictors. As for the cognitive variables, perhaps distinguishing impaired from nonimpaired individuals would be a more fruitful approach. Additionally, greater attention must be paid to the nature of the data including differences between data sources (e.g. self-report, proxy report, objective assessment). Inclusion of multiple indicators which capture the multidimensionality of constructs, such as health and functioning, would be helpful, although it would be a challenge within a very old sample. Finally, particularly relevant to When interpreting these findings several points should be considered. First, the current study utilized cross-sectional data. Although more difficult to obtain in samples of the oldest old, longitudinal information is needed. Relevant to the current research questions, longitudinal data (even retrospective or proxy information) could assist in distinguishing early versus late onset of depression. Prior work suggests that such a distinction is important [5] . Longitudinal data could also shed light on the synergistic effects of cognition, personality, and mental health. In particular, theoretical and empirical work is needed to understand the dynamic nature of mental health in later life. Of note is the role of stable attributes and contexts compared to time-varying influences [24, 25] . Such important individual differences include education, marital status, and life events. An additional challenge for researchers examining behavioral phenomena in very late life is measurement equivalence. As discussed by Baltes and Smith [26] , oldest-old adults possess unique characteristics distinct from young-old adults and measures of depression and cognition developed for younger individuals may not represent the same constructs when used to assess functioning in a very old sample such as this group of octogenarians and centenarians. The current results highlight the need to examine the unique contexts of later life including the differential experiences and perceptions of octogenarians and centenarians. Such investigations can better inform prevention and intervention efforts.
